i (mu*m#Vtlf (JP) 02) H *£p fj: $g (A) (U)4mUH£H** 

#^2000-269487 
(P2000- 269487 A) 
(43)^180 ¥£12^9 3290(2000.9.29) 


(5l)lnt.a 7 
H 0 1 L 29/78 


F I 

HO 1L 29/78 


?-7a-n##) 


6 5 3A 
6 5 2 J 


g^S!^ H^60K7 OL (4 9 1) 


(21)ftiBi8^ 

WBPFI 1 -68073 

(7DBBHA 

000003078 





(22)ffilSB 

¥Ji£ll¥ 3 3158(1999. 3. 15) 





(71) USA 

591148347 



































(74)ftHA 

100058479 
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(57) 

/H4jWBj£S*U <r<7)n-xt.-?*S'A'/Uf 4±C(± 
(p#*«) 6*«»«Six-C^6. ^-XIS 

Uyf 1 OOJ&oSTCli. h U>1-<D!gm lOaHn 
-xf^Jr>--r;^4^jfn,J:5{c, n-xf^Jf>- 
■WH 4 W±OiRJ3W> n $fg$ 1 2 *%M$ ftT 

lt, h u y f - 1 o <o«B±aw f effi±ttt . y- 

gftH 1 4#}&£$ix. ^cojr- bS£»ffi| 1 4±.izi,i7 
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[ mti% 1 1 ¥«fM£«LLf=tttt S fits 1 jimff^) 
mi<0¥g*p.«<:. 

Mem i ojhbhcmk iitm 2&sjb«>k2 

Me h W y^ScffiTFfc: . Me II- > ^jJ&MA^ 1512 
IS 1 «>4WfMIK(cjt-4-« J; -i (- ff;i* * i it . 1 z*€ 
^T'Mem 1 WSMHMSn l-.-"»iCiSJ)« 1 T'Sfcfi 

Me h u yf-^lfflM±&tfl£iifi_t^ff;.b!i $ i it r'- h jg 

sunt. 

Me^- Mfi«ll±fcJei«*iit Mlttk . 
mi^¥"§fcP.ttcfc. 

Mem 1 <^Ni«cia«Jt(c^i«$i-ttsf» 2«f^>?i 2 
Mem 2 co^Ni*{tJ«rti-i!ne?K 3 n^mim®* m h 

Me h U > f-c0SST<0B5iem 2 <7>*3? fcmmzB&LZ 
ftt . m 1 «WL#TKrES 1 <VNW*ai«l*U:<oaK<0 
m40¥3?ftfSt£fc. 

cis*« 3 ] *mmt6Ltiz&tii$tirc.m 1 aroga 

mi<^NI(**IJ£fc, 

Mem 1 <0¥8W*8l«JbfcJBi*$ fit* 2 STOBam 2 

Mem 2 cD^mfcmi&MzBtiLZ ft tm 1 «®gws3 

Mem 2 a^ttiHtt a^k 3 o*#«c««s m <•> 
fci, vc am **it . Mem 2 a¥#f*fgtt0>ji« £ •) m 

Me h u-yf-<osaBTofrE«2oims*aji«sw r do 

Me b U y^^ilm±S.l/JSM±^»fi£ $ fit y- h fg 

Mey- M6»«jtt^fK$nt y- mst . 


i m& 4 1 Mem 4 (vmw&i&nm&ii . we*> 

Mem i o*@#:Mi^^±si! t . m 2 snDBog 2 
«E»2oiim«w»«^>±«c. wi*«»*>si3*>¥ 

«E»2<VNI«£fa«i*gt:. Mem 3 <^¥&f*:fii£*: 3! 

Me M^y m&wr t , Me +<o&Mfr h Me 
m 1 (r>¥mwm.mizm~r h x 0 izm 1 «ns»-cnwe!B 1 

1st. 

Mey- ne8a»ortB5Jbt:y- h«ffiS:jgi«-r4xs 
t. 

[ fi^js 6 1 *mw*:*8LLfc» 1 mmrnvm 1 

Mem 1 w±«t . m 2 «m 2 

*ftta«sr»«t-4xek, 

Mem 2 o^^«5ffii^o±a2tc . m 1 sm^om 3 

S*«i*$-.^fi!c-r4XSi , 
IMEW2<0iWifWiWrttc. Mem304Mi*m«$:^ 

ma h v v +<r>&wrnm?M 2 <wmmu6tz . m 1 
*«jBTi?iem 1 ^*(4««w±oi8jewm4<oiNi 
♦wwd*»«r*xak. 

Me h u y**>Bffi±RifBmk(zy- hmtm&mtL 
t. 

1 7 1 i£aw*«ttLLicm 1 iiifos 1 
Huiem 1 o^*miso±a;tc . m 2 mm<r>w, 2 

HfrWRS^a^iXSi: . 

Mem 2 o¥s«sMfeio±gEtz . m 1 §«e^m 3 

IfWIK&MfilSk . 

Mem2co^sf«s^tS(*)^, miw>3cr>^mw^mzm 

nSjifih uyf^)KraT<0Mem2O^NS«5«««a^w<?3 

m 2 o^f^ffl^T^m 1 (&miHfwtz . m 1 sm^ 
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warn i <7&mtmt&i;j.±.comm(DfZ4 e>*m#m® 
t.. 

zAmtz z t * nwit ?&¥mm/&taw&;m. 

[000 1] 

mmzixzmsfc%mmsz<nwkiimz&b'). mz 

fmt &s*7-M O S F E T&tf *4>ltS££CH-*-ft 
[0002] 

X'ii^^-^mitm^-mx'hh^-MosF et 
-> f-yrmmftmzax'-z-T'U xt Lxm^btix 

[0003] WTtCftsftOv ?<7-M O S F E T<04>O F 
U y f-M n f-v *;l/A7-MO S F E T<7)fSB£$-|2E£ 

[00 04] 09<i» M^hU-y-^li^V-MOSF 

ET<Dffim*:7F?wm®x-hh. xmttMWzitaav 

Wy ^-S/ V7— M O S F E Tt3M h V V ^ lZ fflm 

n&x'hi?- hm.mmtb&£tiKtnmttix ^ 

[0005] 09 tc^t J: 5 n 1 0 2 

±Win-xf^=>f£/^/Hl 04#JlM$i'U ;«n 
-xe^i^/UJf 1 0 4JLCli'<.-*«g$ (pJ&fg 
IS) 1 0 6*^fiS;$iXTVM>. J"oC. ^— ^-ISlgg 1 0 
6*>J:tt(c*i. y-^ffi«(n+««) 10 8*«#jS3 
«IEn+iHW*:««10 2ftU f n-xe^* 
y^Jt l 0 4*iFM yfStST*&. 
[0006] it. fiiey-x^js 1 o s&i/^-xfg 
»s i o 6 zn^x n -iw * >--wwf i o 4 tc^s aj 

f-i i o^ic^y-Mfe^^i i 2ty-bm®i 14 

#»j£3iVO*i. y-h-Sfi&l 14±(cttJRRK&itBt 

1 16*^fiSt$it, $<bt:^iBtliV-X«il OSi: 

1 0 6 C*«Wte«8W* J: 3 (c^fiKS ftfc 

y-^tai 1 8#wtt>hx\*h. ttc, friey-b 
ntsi 1 4, y-*«rai i s, 8.i/n+*m&mmi 

02 ( ni^r ym®) tii. ^ix-e-'ixy-hJg^TG. 

SFETtiWLT^S. 


[0007] 

^-fShl^yf-SA^-MOSFETTIi. hU- 
y^-1 1 Otf>i$$ 1 0 6fJKSi:|5l-®± 

■txcoii^tm. y , a-tx^-yyZ%&,LX&-gy. 
±.lz'<-7-.m®l0 6fre,h\sy+l 1 0A''5g^m-rJ: 

?%mmzix\ih. 

[0008] LfrLZtfb . ^-XiSW 1 0 6frb b U 

yf-i 1 o<t>3§# as Lft#£ y-hmsi 1 

4i: n-xe?*^-v/Hl 0 4 ( KM yfg®) fc«0 

<%->X Lid. Y-h-V V4 ygft#*§ v> 
x 4 y f - y ^^SflE«ftT J Mt^IflU«c i Sr i: * { * * < % 0 . 

t>ic M^-y^-i i onm^tata.tfi^t. wy^ 

[0 00 9] ^if^OJKWi. t&KIHIfcB^-CfcS 
[0010] 

ZtitzW, 1 ?S©g<7)^ 1 <?)*«(*««i: . milW, 1 
W*WSttLhta»J«S*ifc» 2 9 mfl^g 2 0^#^«c 

t. ®^2co?m#mmiz&i&2i\t:mimwm> 
% 3 to4^s<*^k . mi& 2 0)*mfom®wzmim 

3<r>*mW®.t£Zge } yi^xmf&Ziit:. 

®Ttc, lute b b y^nmwfrh 1 

J: o KMStub. B 1 jS^tluIEII 1 

m#fflm±.w&mm 4 <o¥9#ffi« fc . file hu> 
ley- htt«BU:t«jjtStuty- b^st 

[00 11]**:. C0*E9ifcft«¥*ftttKi. ¥t§ 

f*»<s±iw}g«$ii*:m 1 mnm?>m 1 o**»fiJS 

m2<7)*m#ffi&t, wisif$2<D!m#m®mzj&f$.2 
titzm 1 zs^j^os 3 <7&mim® t . mtesa 2 
#imftizm§z& 3 ff)¥m#m®zmt>&^x&&.zti 

lute h v ym&wTomim 2 (vmimmzBfiLZ 

ixti . m 1 S®KT-buES 1 o***«WW±OiMEO 
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[0012] ttz. z*)W&K.&t>!mmtm±* *m 
tmwL±.iz.m*ii*zm 1 arogos 1 o^swmwk 

ail** i wwwms 3 . mm 2 co¥ 

. m^-i-.2c'^Mmm<nmmii o an y^- 

m i iv^rcBijdMi i ^)^m»mm±(r)m&<r>m 
[ oo 1 3] ±rz. i?iTtmz&&¥mt®m(?)Mm 

r-SlfcBK l.LZft 1 1 <VWWWJU*S: 

r.Ht. fffJWi 1 ?J4WfMHV*>JbS£. %2 

aree«*2.-»r-s«:ai«s bum- ais* . nieJS2 
sjbik-?*. s?j^2^^«i*MJSi*itc. Mem 

'JiJii 'I- U > -f-*r>tfls)c-t&lSi:, MehL-V 
^^SiHTFi; . I? JE I- U > ^-O/iSiHlA^ filSm 1 
tWa«Ka^-4 X :> t-Mi 1 ?«iSff5t'H?ieil 1 O^Sttll 
KldJb«>iSK?>V--l WT-*?Hc*WiSSrJe*-r*lSfc s wi 

sim . ditty- vmm^mBzy- vw&zm 

i o o 1 1 1 in . i ?ffiwi-&£>¥mfouim<7)mmi; 
ma. ¥9imiJiuff 1 <?«i[*7.>mi co^mwmm 

BfHtZint. m'£3i 1 co^NSf*pfit£?>±a5£. S§2 
*«Bom 2 n^fMOWS JfM-t & I£fc . Mem 2 

£#ifrfr*I1S2: . HKi 2 m¥*fMHttrtC Mem 
3<0iNMcSa«$-^^«c< J; :) fcMEiS 2<VNI*«« 

<r>mux vm-'V v-^-ri^thxnt . Met-uv 

^<7)&®T^Mem 2ct)-¥^H<®)^(- , |g l ^®gf8u 

tern i ^s(*ffij*w±wi8®<7jm4w%3««s«^)B 
jfc-r h is t . Me h u- > f-wfflffijt&MKas-hfc y- 
vmmzmt&xmt . may- h«e»j»ortii± 

(00 1 5] i^)JWHtffi&*»*«Bo«Jfiar 

B&LthiMt. meainwwmnLwz. %2 
&WMw&2n*mim®*:Bf&tz>i.&t , Mem 2 
<vim*fa««Ji«t=. m i ans^m 3a¥«fri6tt 
sjBrtttixefc, fUEW2fj*5?Hs«wrtK:. Mem 


^^jSSToMem 2 c7)4hS<*««(25.1X^ com 2 <7>4Mf 

#pWSTcom i «o^mi#fw«fc: . m 1 ^©eT'Mem 1 
^^fris^ah«jas«om4«^#^sr^fi!t-f *> 
jm t . Me v-is yj-<?>wm±Mf%M Hz y- \- 1@& 

[00 16] 

-MOSFET<^itffSr30VgjetS^L. 

t o o 1 7 ] 01 ti. -rof&BBom i <D9m<mmff> v 

[ 0 0 1 S ] HI lZ7ii-? X o iz . SiSSO n ff^(*S 

( n-XtT^dfj/^l--Ji) 4AW$3AmSKJB 
dc0n-xf^Jfx^/H4±^(ipffM*^ 
^>^.&'<-xm«6^W$ 2jumS««*S<lTif^. 
,IC0'<.-^«iS6C0±Ji(Ci±. n«KOn^flUA ( n + 
mm) frC>%&V~-Affi$8i) { mO. 3um-0. 4 
/imgflOBfcSfiT^i. =3rfc. WEn 2 

tc<i. (^-^'jrmg) *n .oxi o 1 *- 

i. oxi o 19 [cm-s] nmcomswm^bti* ttz 
n-tt?*i/v>\sm4<rrtm9mm±2. ox 1 0 15 

[cm-3] SSt-TI.. IWEn+JHW*aHR22K^n- 

[0019] ttz. mtzv-zm&stommfr^-z 
ffitgeftizm-ox . huyf-io^s^^i. s^m 

OEffil 0 a*<n-Xf^=3fvr;H4(diJjIL^t>i 

hUy^l OcniSMl 0aT<7)'<-Z.T%.t&6RV : n-x. 
tr^^^-v;ura4tcti. Hltc^-fJ:^^, n-i^ 

COn^«il2»i. t><4 WitytifMH-** 

^L. n^«jl2{±» T^^«*7B*fcUitE$:|t 

•w. t sitmtfT'Z iz<<%ztz#>. ms. &1&T-? 
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^mmmi2. oxiom. oxio |5 [c 

[00 20] £MC Fl< >f-l 0?>PI@±&tfJlc®l 
0 a ( nJBffittl 2 ) J:t(i> '.J 3 vfiMUBV*>6>Sr& 

y- h 1 4 5 o o a- i o o o kn&mss. 

S*U Zcr>y~ hffim 1 4 OflfflJtfctt u- vf- 1 o 
rif^&L'J: 5 Ctf'J v 'J 3 F«€E 1 

&J& 1 8 0 - 6 U m - 1 /< mggOBlftSil. -TO 

s±ut v-xmms t s<-?M.m izm%mztB^ 

ftfcy-Xfffl (Alf) 2 0//JIM*ivC^4. 
[ 0 0 2 1 ] r. +#3?ftStg ( F M XfEW) 2 

£7)Sffl±«i, -7>-/KNi),i(Au) 
4 F M y®H 2 2* { n +¥$#«K 2 fc mSWKJg® 

1 6«y- hJffi^ TGtmmwcti^^n. y-^«8E 

2 0(i , /-XSSi 1 TSlC, KM yt®2 2»J:FM V 

c o o 2 2 ] ^tc . mess i nm&mmin v v >+m 
/ty-MOSFETc?mmz-z>VixW s nt&. it. V 

-^Sg^T S IZtt IX y- F SS^TG (ClEomfiES: EffilD 

|(fu;H MBiBSix*. y-xiSFPTS 
Ktt L T F U -i V m-T Dizt IEct)«E £ Eflfln-f 4 fc , 
S FETlitf yflastS: 0 . ^FESS** 
y-A««8A»&g»f (fW«6a) . njgp 
ttl 2£jI-oTn-xe?*v-WlJI < KL-fyft*) 

^ T S CliiJ*^ T flSEA*s£ft. I) . 
[00 23] y-hS^TGSry-XSffTSfc 
Jg|g$-£!>a\ afcliy-^SS^TSKttl/t. y-h 
JB^TGtftwmEsrEnap-f^ t . f-V */MH86 a<0 
Kiel U Cf)A"7— MOS F E 7 #SSfc 

[00 24] J^LhtfOct d IOM»ff^7-MO 
SFETtl <-*ffl&6mzBf$.ZtltihU>+l 0 

/<-r rxs: 9j»rr * i t tCct o y- f&sib 1 4 ttg-r 

JM/ yfHMB£««K-^«« ( *•* *;HNW6 a ) 
iz * * *>l>tfB3L ZixhX'j izWiftL $ ixX ^ 4 . mil F 
uyyiOJi, f-+*/i^WBJftSiii^-^<W«J: l 3a 
KBtiLZtl. S^tcFUyy 1 0J£g8C{±n-xtr?* 
S/*/WB4 Lft* tiitX 0 lzK-xmi&6 b liK 
tt<r>M%B ( nf) T\ *On-itr^Jf-/^Hi4t 


{zmt&^ix^iiu^mmti'ZCDm 1 ^M^s^sa! 

[002 5] bZbX\ 09t^LfetS6*OhU>f« 
/N*7-M0SFET(w*Jttl> hl^yf-Ji. ^-T.MlS$r 
3§£ tkftt n - * is* lUMlzmZ tBf i 5 

O^^ajLfcn-xt^^^^ffl^hw-y^^f 

SFETT'ii. Mit^^CCj:2»7*o-b7^(f^J^. 

[0026] ,r*xt::*r lt . 1 omfc<mm: 
\t. <-zmm>t>c?>b\s>i-cDm£iiiLz%<ix. 

5r, n-xtf^dfi/^^S (HI/<>H8) fcHtOT 
0 . y- h - F U-f yra<50$ft$r/h$ < 5/cf>. * 

-r x^tt 7 «*c h u y f-eiBw 3 — t^-rsm 

xe^dfxv^liOftig^^Wa. s^yfi 

[0027] &±mw ifzXotzzvm ommmm 

n-xtf^Jf^-r/l/^ (l«Myf«) kHtaOBBT 

HEStfiWSSr. iStEA^TL^^ili^-r'n-xt^dri/ 
Y/UJS ( KM vfSW) <t 0*«Kt«ifi-r4ii:t:Jt 

4. 

[ 0 0 2 8 ] . Z (KWmW. 2 <0HJE«0JBS.O F U 
yf-S^'7-MOSF ET(IO^TUiBfl'r4. 

[OO29]02<±» 1^2 <r>mfo<r>mm<?> f y -j-sa 

7-MOSF ET^ffl5t2r^-f8frffi0T'ft4 . 
[ 0 0 3 0 ] m 2 Cijrf J: o . SiKg^ n ^^Ni*S 
«[ ( n+^^HvS^) 2±(C{±tej8«tf0n^xtf^4f>- 
■WWS ( n-Xt^df x^UJi) 4 3 u mWtB 
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^n-xtr?*^*;UJi4±Ccli:pJBfg$#> 
Z0X-7-ffi£€>?)±Mlz&. giSgcOnJgfSig ( n + 

m®) frt>z&v-7Mstfmzo. sum-o. a 
um&mBf&.ztix^h« tea. min+%mwmsL2 
tcii. ^ymms. <**y ras) am .0x1 0 18 - 
1. 0X1 O 19 [crn-s] m&<7>mitfm^t>ix. &tl 
n-xb?*i^/Wf4cO^£»?&g<;l;2. 0X1 O' 5 
[cm 3 ] Witt*. «5ian+iNI*S«2JiH/n- 

[00 3 1] ifz. buISV— ^pMSScoaffiA^^-* 
ffi$6 rtCIot . VVy^f- 3 OA^SA^ 1 . 7 #m 

COS® 3 0 a A { n -X b"? 3- 4 tdl'JJl ^ J; 

hUyf-SOOESSOaT^-X^eWi. 02 
Kijrf n-Xt^dfv^;L-JS4fc|5lSS*v * 

^UiCftJ: OSTSv^Kco nmm.it 3 2«0. 

Xb?dry^;UJl4hl£U n -Xb^dfi^./l.Jf 4 1*1 

t±. f'^'f ^«OJt VBJftCtif-^ */MS$ 6 a t n -It 
^^>' J r;^4 i:<7)ra<7)li^ilff3fc : 3:*^, ffiSfiu 
^bfc*jHS«0«3*y:^. L*»U nil^3 2 

^3 2C0?gg{i, n-xb"^Jf^A-^4fc|5lgK 
A\ ft & UifHEtfffiSfcSr 4>^^i9lF*]-cXaKCtt 
J&f*. dT'tt. nJE^l 2^MimKtt2. 0 
X10 15 ~4. 0X10 15 [cm-sjggttl.. 
[00 3 2] hWy^3 0«|ffl®_t&l/&®3 

0 a ( nffims 2 ) ±(ZU'>»3>mjB»fi>t>Z:l 
f- V ttfBR 1 4 AWS 5 0 0 A~ 1 0 0 0 ASKJBtt 
Six. Zff)ir-h^mi4<n^m±.UtbV'y^3 0 

£mtb&ts£ -j tc.-Ky y'j3 ymphtt h y- b^*E 1 

SiHl 8A*ff£0. 6//m— lumfflOmZtl. Zffi 

*lfcy-X«S (Alf) 2 0>WBj£3*tO>*. 
[00 3 3] £tz. n+^tfcg« ( FMMM) 2 
CO^ffi±tC(i, Xy jr;u (Ni).4(Au) ^A>£>=3r 
& KU--f 2 2 A* n + 2 fc «StttC£8 

2 0liV-*lW t TSK:. >^©2 2<iHU"<y 

[0 0 34] -f#;b*>< CLCOhU-yf-gJKV-MOSF 
ETT'ti:. h U y 3 0 *^A*JBjS.S ^-X 


- x b ^ * ^ * /W8 4 (Ct£ U n - X b ? * -v /US 4 1*1 

(njf*) T\ A'On-Xtr^df->+/H4i:|5]SSftl. 
^tiCfiJ; l 3Sv^iRSWnJg®«3 2A 5 JBl£$ftT^ 

[00351 'j 1,Zl®f&$i\tz%2<n$kfo<m®!,Z 

mmmmwmz^wxte. tissa 1 wmmomm 

[0036] BLUMA Lfc J: 5 tcdolg 2<r>$m<r>®% 

n-xt^df^-^/U^ (HU-fyiW*) ti^it' 

^Srtltt-t-Sc:tA*T-^l>. ifc. b\/>+J&Ucomii 
ffi&mm. iHEA J (STL^^Kfflf*lTn-xt^^v 
( yfiUS) J: 0«?8S^fi)t-ri»>l> tcJ: 

s. 

[0037] <K(C. i CO^BJCO^ 3<rmm<r>w$-<r> V U 

[oo38)ii3{i. ms <»m&.(mwr> v u yf-s^' 
7-MOSFE Tcvmm z^twwmxS) h . 

[00391 03 t^-f J: 0 tC SiSScO n JB^f^S 
IS (n+#3?«cS«[) 2±ai«Sc0n^Xb-^df>- 
-v/H (n-xb-?=if>-wH) 4A<l?$3^maS^ 
ttStl. >Ic0n-xh-^dfv-t;Lfl4±tc(ip^iSA> 
^,^&<-XH«6A i: iI$ 2nmmm&LZtyx\->h. 
CC0<-^PJS6C0±«C(±. XiRK0>n«fS« ( n + 
frt>+j:hV-Z.W&Sim*0. 3/xm~0. 4 

c«. ^ra**ai§E (^f^urjRS) am. oxio 18 - 

1. 0X10" [cm-siMPl^^. *fc 
n-xe?*:y-wWa40^!B»i8©±2. 0X10 15 
[cm-»] SJSk-TS. Huien+^<*aiS2Sl/n- 
Xb^df x^;Wg4Ji KL-^ y^*t'ft.S>. 

[0040] ttz. mzv-zmmscrymffifr^-T. 
^6aj/n-xtr^df^r;H4rtici:oT, huy 

f-4 0A<afflA^2. AHmW%.<7MZX'BfiLZfiX^ 
h, CCOhUyf-4 OJi, -5-cOJSffl4 0aA f '<-XpiS 
6 *^£fe(tT n -xt 7 -^yt;H4t5SJ ttj-f «t o 
lZB&LZtl&. Ccoh-U-y^-4 0C0E®4 0aTcOn- 
xe^^rv^;US4C(i. 03(^-fi n-xb 
**is*)\>mA J: OSTffiffiScO n^ffl^4 2A { ^Jf 
0. 3jumgSm$^T^«». Z<T)nWm®42{i. 
f>M xco^ymzlt^mt^htztb. t 
^r*)*>SigS<Oia-:AU^. LA>U nJBP.)S4 2«i. 
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